ERK1 and ERK2 are required for radial glial maintenance and cortical lamination.
ERK1/2 is involved in a variety of cellular processes during development, but the functions of these isoforms in brain development remain to be determined. Here, we generated double knockout (DKO) mice to study the individual and combined roles of ERK1 and ERK2 during cortical development. Mice deficient in Erk2, and more dramatically in the DKOs, displayed proliferation defects in late radial glial progenitors within the ventricular zone, and a severe disruption of lamination in the cerebral cortex. Immunohistochemical analyses revealed that late-generated cortical neurons were misplaced and failed to migrate the upper cortical layers in DKO mice. Moreover, these mice displayed fewer radial glial fibers, which provide architectural guides for radially migrating neurons. These results suggest that extracellular signal-regulated kinase signaling is essential for the expansion of the radial glial population and for the maintenance of radial glial scaffolding. Tangential migration of interneurons and oligodendrocytes from the ganglionic eminences (GE) to the dorsal cortex was more severely impaired in DKO mice than in mice deficient for Erk2 alone, because of reduced progenitor proliferation in the GE of the ventral telencephalon. These data demonstrate functional overlaps between ERK1 and ERK2 and indicate that extracellular signal-regulated kinase signaling plays a crucial role in cortical development.